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CLAIMS 



[Claim(s)] 

[Claim 1] The quadrature modulation machine which has the local oscillator which oscillates and outputs the 
carrier signal of the specified frequency, and the 1st and 2nd input terminals which receive primary or the 1st 
and 2nd baseband signaling which were modulated secondarily, performs the phase modulation of said frequency 
of said local oscillator, and generates and outputs a modulated wave signal, The high-frequency amplifier which 
amplifies said modulated wave signal outputted from said quadrature modulation machine, The coupler which has 
the joint terminal which transmits the output signal outputted from said high-frequency amplifier to an output 
terminal, and outputs a part of output signal of the high-frequency amplifier of a parenthesis, Said output signal 
of said joint terminal Rectification and the wave detector which carries out smooth and which is changed into 
direct current voltage, The operation part which calculates so that direct current voltage outputted from said 
wave detector may be considered as an input and it may become the value of a request of the value of said 
direct current voltage, and outputs control voltage, The 1st resistor which changes into the 1st direct-current 
bias current said control voltage outputted from said operation part, and is supplied to the 1st input terminal of 
said quadrature modulation machine, The transmitting output-control circuit characterized by having the 2nd 
resistor which changes said control voltage into the 2nd direct-current bias current, and is supplied to the 2nd 
input terminal of said quadrature modulation machine. 

[Claim 2] Said operation part is a transmitting output-control circuit according to claim 1 characterized by 
calculating so that it may become a value corresponding to the transmitting output-control signal which had the 
value of said inputted direct current voltage specified, and controlling said control voltage. 
[Claim 3] Said 1st and 2nd resistors are transmitting output-control circuits according to claim 1 characterized 
by being constituted so that the 1st [ said ] direct-current bias current changed and said 2nd direct-current 
bias current may become the same value. 

[Claim 4] Said quadrature modulation machine is a transmitting output-control circuit according to claim 1 
characterized by said modulated wave signal fluctuating linearly when changing said 1st and 2nd direct-current 
bias currents by which a conversion loss property has the 1st arid 2nd equal double-balanced KIMISA, and was 
supplied to said 1st and 2nd input terminals. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitting output-control circuit of the transmitter which 
has especially a quadrature modulation machine about the transmitter used for the radio equipment for digital 
migration communication system etc. 
[0002] 

[Description of the Prior Art] Conventionally, in the transmitter which has a quadrature modulation machine, this 
kind of transmitting output-control circuit is used in order to control a transmitting output with a sufficient 
precision. 

[0003] For example, four diodes are connected to JP,55-8165,A in the shape of a ring. The double-balanced 
mixer (Following DBM is called) which inserted the parallel circuit which becomes two connections which counter 
at least from the capacitor for bias and resistance is shown. The technique to which the current which is made 
to make remarkably small the reactance over the carrier signal and input signal of DBM, and flows to diode is 
made to increase is indicated by by preparing the stripline for a high frequency bypass at each node of these 
diodes and a capacitor. 

[0004] Therefore, while becoming possible to set up the bias voltage of diode by adjusting the stripline of four 
resistance and termination disconnection so that the cross modulation property of DBM may become best, it has 
the composition that conversion loss and an intermodulation property are improvable. 
[0005] 

[Problem(s) to be Solved by the Invention] There is a fault said that the conventional DBM mentioned above is 
not practical for applying to carrying out adjustable [ of the gain of a transmitting output-control circuit ] about 
the internal circuitry with emphasis on an improvement of a cross modulation property, conversion loss, and an 
intermodulation property. 

[0006] That is, while the need of controlling a total of eight resistors since it is necessary to carry out adjustable 
[ of the value of four resistors inside DBM ] to coincidence in order to make it operating as a gain variant part of 
a transmitting output-control circuit occurs and a complicated control circuit is needed, in order to also become 
the factor which generates the variation in resistance etc. and to perform a highly precise transmitting output 
control, it is technically difficult [ it ] to fluctuate four resistance. 

[0007] The purpose of this invention is by using a quadrature modulation machine as a gain variant part in the 
transmitter which has a quadrature modulation machine to offer the transmitting output-control circuit which 
can perform an accurate transmitting output control with an easy configuration. 
[0008] 

[Means for Solving the Problem] The local oscillator which the transmitting output-control circuit of this 
invention oscillates the carrier signal of the specified frequency, and is outputted, The quadrature modulation 
machine which has the 1st and 2nd input terminals which receive primary or the 1st and 2nd baseband signaling 
which were modulated secondarily, performs the phase modulation of said frequency of said local oscillator, and 
generates and outputs a modulated wave signal, The high-frequency amplifier which amplifies said modulated 
wave signal outputted from said quadrature modulation machine, The coupler which has the joint terminal which 
transmits the output signal outputted from said high-frequency amplifier to an output terminal, and outputs a 
part of output signal of the high-frequency amplifier of a parenthesis, Said output signal of said joint terminal 
Rectification and the wave detector which carries out smooth and which is changed into direct current voltage, 
The operation part which calculates so that direct current voltage outputted from said wave detector may be 
considered as an input and it may become the value of a request of the value of said direct current voltage, and 
outputs control voltage, It has the 1st resistor which changes into the 1st direct-current bias current said 
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control voltage outputted from said operation part, and is supplied to the 1st input terminal of said quadrature 
modulation machine, and the 2nd resistor which changes said control voltage into the 2nd direct-current bias 
current, and is supplied to the 2nd input terminal of said quadrature modulation machine. 

[0009] Said operation part is calculated so that it may become a value corresponding to the transmitting output- 
control signal which had the value of said inputted direct current voltage specified, and it controls said control 
voltage. 

[0010] Said 1st and 2nd resistors are constituted so that the 1st [ said ] direct-current bias current changed 
and said 2nd direct-current bias current may become the same value. 

[0011] Said quadrature modulation machine has the 1st and double-balanced KIMISA of** with an equal 
conversion loss property, and when changing said 1st and 2nd direct-current bias currents supplied to said 1st 
and 2nd input terminals, it makes said modulated wave signal fluctuate linearly. 

[0012] When a direct current is impressed to the diode in DBM which constitutes the quadrature modulation 

machine, the output power of DBM, i.e., the modulated wave signal output of a quadrature modulation machine, is 

controlled by using the property that an input current and output power (modulated wave signal) are in 

proportionality, and changing into a direct current the control voltage outputted from operation part 

[0013] Thus, a transmitting output control is possible by using a quadrature modulation machine as a gain variant 

part at easy circuitry. 

[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0015] When drawing 1 is referred to, the transmitting output-control circuit of a transmitter The local oscillator 
1 which oscillates and outputs the carrier signal of the specified frequency, and primary or the 1st baseband 
signaling modulated secondarily The 1st input terminal 1 1 and 2nd baseband signaling which receive 9 (I data are 
called hereafter) The quadrature modulation machine 2 which has the 2nd input terminal 12 which receives 10, 
performs the phase modulation of the frequency of a local oscillator 1 , and generates and outputs the modulated 
wave signal 13, (Q data are called hereafter) The high-frequency amplifier 3 which amplifies the modulated wave 
signal 13 (amplifier is called hereafter), The coupler 4 which has the joint terminal 15 which transmits the output 
signal outputted from amplifier 3 to an output terminal 14, and outputs a part of output signal of the amplifier 3 
of a parenthesis, The output signal (modulated wave signal) 16 of the joint terminal 15 Rectification and the wave 
detector 5 which carries out smooth and which is changed into direct current voltage 17, The operation part 6 
which calculates so that direct current voltage 17 may be considered as an input and it may become the value 
of a request of the value of this direct current voltage 17, and outputs control voltage 20, It has the 1st resistor 
7 which changes control voltage 20 into the 1st direct-current bias current 18, and is supplied to the 1st input 
terminal 11, and the 2nd resistor 8 which changes control voltage 20 into the 2nd direct-current bias current 19, 
and is supplied to the 2nd input terminal 12. 

[0016] Drawing 2 is drawing showing the configuration of the quadrature modulation machine 2 in drawing 1 . The 
quadrature modulation machine 2 is constituted by the 90-degree phase machine 24 for carrying out the phase 
shift of the 0 times distributor 23 which allots DBM21 which performs quadrature modulation of the I data 9, 
DBM22 which performs quadrature modulation of the Q data 10, and the carrier signal outputted from a local 
oscillator 1 for 2 minutes, and the carrier signal 90 degrees, and the 0 times composition machine 25 which 
compounds a carrier signal two times. 

[0017] Drawing 3 is drawing showing the configuration of the operation part 6 in drawing 1 . A/D converter 26 
which changes operation part 6 into the digital data 27 corresponding to direct current voltage 17, ROM28 which 
changes the transmitting output-control signal 31 sent out from high order equipment, and is memorized as 
transmitting output-control signal data 33, So that the digital data 27 and the transmitting output-control signal 
data 33 which called the transmitting output-control signal data 33, and were inputted from ROM28 when the 
transmitting output-control signal 31 had been recognized may be monitored continuously and it may become 
the same It is constituted by the microprocessor (CPU) 29 which performs data processing, and generates and 
outputs the control voltage data 30, and D/A converter 32 changed into the control voltage 20 of the analog 
corresponding to the control voltage data 30. 

[0018] It is supplied from high order equipment, and the unit width of face of output power has pointed out ten 
steps of control signals (it becomes 20 kinds in this case) etc. at 2dB step, for example, the transmitting output- 
control signal 31 calculates digital data 27 and the corresponding transmitting output-control signal data 33 
beforehand, and memorizes them to ROM28 here. 

[0019] Next, actuation of the gestalt of operation of this invention is explained with reference to drawing 6 from 
drawing 1 . 
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[0020] In drawing 1 , the I data 9 and the Q data 10 are inputted into the input terminals 1 1 and 1 2 of the 
quadrature modulation machine 2, respectively, quadrature modulation is carried out and the modulated wave 
signal 13 by which quadrature modulation was carried out is supplied to amplifier 3. Linear amplification of the 
amplifier 3 is carried out to the value of a request of the modulated wave signal 13, and it is outputted to a 
coupler 4. A coupler 4 outputs the output of a part of modulated wave signal to the joint terminal 15 while 
transmitting the modulated wave signal amplified by amplifier 3 to an output terminal 14. The modulated wave 
signal 16 outputted from the joint terminal 15 is inputted into a wave detector 5, and rectification and after 
smooth is carried out and being changed into direct current voltage 1 7, it is inputted into operation part 6. 
[0021] Operation part 6 uses inputted direct current voltage 17 as input data, performs data processing, 
generates and outputs control voltage 20, and supplies it to the input of resistors 7 and 8. As an example of 
operation part 6, it is easily realizable with the 8-bit single microcomputer represented by uPD78K series (NEC 
Corp. make). That is, control voltage 20 is always controlled by operation part 6 so that direct current voltage 17 
(digital data 27) becomes the same as that of the transmitting output-control signal data 33. 
[0022] In drawing 1 , the control voltage 20 outputted from operation part 6 is changed into the direct-current 
bias current 18 by the resistor 7, and is supplied to the input terminal 1 1 of the quadrature modulation machine 
2. Similarly, control voltage 20 is changed into the direct-current bias current 19 by the resistor 8, and the input 
terminal 12 of the quadrature modulation machine 2 is supplied. Resistors 7 and 8 are made into the same 
resistance, and supply the same direct-current bias currents 18 and 19 here. 

[0023] Drawing 4 is drawing showing each configuration of DBM 21 and 22, and drawing 5 is drawing showing the 
input current of DBM 21 and 22, and the relation of output power. Since DBM21 which is the main component 
part of the quadrature modulation machine 2 is connected to an input terminal 1 1 and DBM22 is connected to 
the input terminal 12, if a direct-current bias current is added to the diode in DBM from a terminal 11 and a 
terminal 12, output power will be linearly fluctuated to change of an input current, as shown in drawing 5 . 
[0024] Therefore, in drawing 1 and drawing 2 , the magnitude of the modulated wave signal by the I data 9 
outputted from DBM21 is controllable by superimposing the direct-current bias current 18 on the I data 9, and 
carrying out adjustable [ of the direct-current bias current 18 ]. The magnitude of the modulated wave signal by 
the Q data 10 which similarly are outputted from DBM22 by carrying out adjustable [ of the direct-current bias 
current 19 ] is also controllable. For this reason, the output of a modulated wave signal can be controlled by 
carrying out adjustable [ of the direct-current bias currents 18 and 19 ] to coincidence at the same time it 
performs quadrature modulation of the I data 9 and the Q data 10. 

[0025] For example, when the output power of amplifier 3 changes with temperature fluctuation etc., the 
magnitude of the modulated wave signal 16 outputted from the joint terminal 15 also increases (when it 
increases), and direct current voltage 17, i.e., the digital data inputted into A/D converter 26, increases. Since 
the changed digital data 27 differs from the value of the transmitting output-control signal data 33 of the value 
before fluctuation, CPU performs data processing and it carries out adjustable [ of the control voltage data 30 ] 
so that it may become the same. When output power increases, the control voltage data 30 are made smaller 
than a front value. D/A converter 32 is changed into the control voltage 20 smaller than the value before 
corresponding to the new control voltage data 30, is further changed into the direct-current bias currents 18 
and 19 smaller than a front value by resistors 7 and 8, and is supplied to the quadrature modulation machine 2. 
Therefore, the modulated wave signal output of the quadrature modulation machine 2 decreases, and output 
power returns to the value before fluctuation. Thus, it is circuitry which constituted the feedback loop. 
[0026] In order to avoid generating of a rectangular amplitude error, the same thing of electrical characteristics, 
such as conversion loss of DBM21 and DBM22, i.e., each output power is the same, is desirable. In order for 
there to be individual difference of the electrical characteristics between DBM21 and DBM22 and to compensate 
this, add one more control voltage output of CPU29, control of DBM21 and DBM22 is made to become 
independent, and it can respond by applying direct current offset. Drawing 6 is drawing showing the direct- 
current-offset relation of DBM 21 and 22. The direction of DBM21 shows the case where output power is small, 
compared with DBM22, and this example should just change the direct-current value an offset part beforehand, 
when the same direct-current bias current is passed. Or changing the value of resistors 7 and 8 beforehand can 
also respond. 

[0027] Moreover, as for the modulated wave signal 13, fluctuating linearly is desirable when changing the direct- 
current bias currents 18 and 19 supplied to input terminals 11 and 12. It is because it can process by the 
primary formula in CPU29, so an operation can be done simply that it is linear. When it is nonlinear-like, it can 
respond to ROM28 by making data memorize etc. beforehand. 

[0028] Thus, by superimposing the suitable direct-current bias currents 18 and 19 for the I data 9 and the Q j 
data 10, and carrying out adjustable [ of the direct-current bias currents 18 and 19 ] to coincidence, transmitted 
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output power is controllable. 
[0029] 

[Effect of the Invention] As explained above, the transmitting output-control circuit of this invention changes 
into a direct current the control voltage outputted from operation part, and since it can carry out adjustable [ of 
the output of a quadrature modulation machine ] easily by superimposing on baseband signaling, the transmitting 
output control of it becomes possible by easy circuitry. 

[0030] Namely, it is effective in a mounting arrangement design becoming easy, when component-mounting mark 
can be sharply reduced by easy circuitry and high density assembly is performed by using the quadrature 
modulation machine which is surely needed, in order that gain variant parts, such as variable attenuator which 
consists of PIN diode attenuators which were need conventionally, may become unnecessary and may carry out 
quadrature modulation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of this invention. 

[Drawing 2] It is drawing showing the detailed example of a configuration of the quadrature modulation machine 
in drawing 1 . 

[Drawing 3] It is drawing showing the detailed example of a configuration of the operation part in drawing 1 . 

[Drawing 4] It is drawing showing the detailed example of a configuration of DBM in drawing 2 . 

[Drawing 5] It is drawing having shown the input current of DBM in drawing 4 , and the relation of output power. 

[Drawing 6] It is drawing having shown amendment of the conversion loss of DBM in drawing 1 . 

[Description of Notations] 

1 Local Oscillator 

2 Quadrature Modulation Machine 

3 High-frequency Amplifier 

4 Coupler 

5 Wave Detector 

6 Operation Part 

7 Eight Resistor 
21,22 DBM 

23 0 Tjmes Distributor 

24 90-Degree Phase Machine 

25 0 Times Composition Machine 

26 A/D Converter 

28 ROM 

29 CPU 

32 D/A Converter 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/05/16 



JP,10-070581,A [DRAWINGS] 



1/2 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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